Reinekea marina sp. nov., isolated from seawater, and emended description of the genus Reinekea 
The genus Reinekea, a member of the order Oceanospirillales of the class Gammaproteobacteria, was first proposed by Romanenko et al.(2004) and at the time of writing comprises three species, Reinekea marinisedimentorum (type species of the genus), Reinekea blandensis (Pinhassi et al., 2007) and Reinekea aestuarii (Choi & Cho, 2010) . These three species have been isolated from marine environments such as surface seawater and coastal sediment. Members of the genus Reinekea are Gram-negative, chemoheterotrophic, aerobic or facultatively anaerobic, non-pigmented, motile and rod-shaped (Choi & Cho, 2010) . Published strains require sodium ions for growth and have ubiquinone Q-8. During a bacterial diversity study of seawater samples, a beige-coloured strain, designated HME8277
T , was isolated. In the study, we investigated the taxonomic position of this strain, using a polyphasic approach that included phenotypic, phylogenetic and chemotaxonomic characteristics.
Strain HME8277
T was isolated from seawater located on Buan-gun in Jeollabuk-do, Republic of Korea (358 349 540 N 1268 309 460 E). The seawater was diluted using the tenfold dilution method and plated on marine agar 2216 (MA; Difco). After incubation at 30 8C for 5 days, strain HME8277
T was picked out and a subculture was purified by restreaking. The pure culture of strain HME8277
T was preserved at 280 8C in distilled water supplemented with 20 % (v/v) glycerol. Reference strains used for some phenotypic tests and fatty acid analyses were R. blandensis CCUG 52066 T , R. aestuarii IMCC4489 T and R. marinisedimentorum DSM 15388 T , and were also routinely cultivated on MA agar at 30 8C.
The 16S rRNA gene sequence (1465 bp) of strain HME8277
T was amplified by PCR using universal primers 27F and 1492R (Lane, 1991) . The PCR product was purified and sequenced by Solgent (Daejeon, Korea). The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) . Phylogenetic trees were reconstructed using MEGA 6 software package (Tamura et al., 2013) with the neighbour-joining method/JukesCantor model, maximum-likelihood method/general time reversible (GTR) model and the maximum-parsimony method. The reliability of the tree topology was evaluated by bootstrap analysis (Felsenstein, 1985) T affiliated to the genus Reinekea within the family Oceanospirillaceae of the order Oceanospirillales. The overall topologies of the maximum-likelihood trees (data not shown) was almost the same as that of the neighbour-joining tree (Fig. 1) . This phylogenetic inference, together with the level of 16S rRNA gene sequence similarity (,97 %) (Wayne et al., 1987; Stackebrandt & Goebel, 1994) between strain HME8277
T and three closely related species of the genus Reinekea, suggested strain HME8277
T represented a novel species of the genus Reinekea.
DNA extraction and purification were performed using a genomic DNA prep kit (Solgent) according to the manufacturer's instructions. DNA G+C contents were determined by the fluorimetric thermal denaturation (Gonzalez & Saiz-Jimenez, 2002) and HPLC (Mesbah et al., 1989) methods. Analysis by the fluorimetric method was performed using SYBR Green 1 (SG 1; Invitrogen) and a real-time PCR thermocycler (Bio-Rad).
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Terasakiella pusilla . Fluorescent DNA melting curves were generated in triplicate. The DNA G+C content of strain HME8277
T was calculated using a linear regression analysis of the melting temperature (T m ) against calibration reference strains. The DNA G+C content of strain HME8277
T was 46.1 mol%, which was similar to the result obtained using HPLC. The DNA G+C content of strain HME8277
T is lower than the range (51.1-52.4 mol%) of the genus Reinekea (Romanenko et al., 2004; Pinhassi et al., 2007; Choi & Cho, 2010) . However, the result falls within the 10 % range normally observed within the same genus (Rosselló -Mora & Amann, 2001).
Cell morphology was observed by transmission electron microscopy (JEM1010; JEOL) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The Gram reaction was performed by the standard Gram-staining method. Gliding motility was assessed by the hangingdrop method according to Bernardet et al. (2002) . Oxidase activity was determined using 1 % N,N,N9,N-tetramethylp-phenylenediamine dihydrochloride (Sigma). Catalase activity was investigated by bubble production in 3 % hydrogen peroxide. Growth under anaerobic conditions was determined on MA at 30 8C for 4 weeks by using the GasPak EZ Anaerobic container System (BD). The temperature range for growth was determined on MA at 15-30 8C (at 5 8C intervals), 37, 42 and 45 8C for 2 days and at 4 and 10 8C on MA for 10 days. Growth in the presence of 0, 0.5 and 1.0-12.0 % (w/v) NaCl (at intervals of 1.0 %) was also tested using 1/10 marine broth (Difco) at 30 8C. The pH range for growth was determined in 1/10 marine broth with 3 % (w/v) NaCl at 30 8C. was tested using modified MA (per litre: 27.6 g MA and 7.5 g agar) as the basal medium. Additional enzyme activities and biochemical properties were tested using API ZYM and API 20NE kits (bioMérieux) and oxidation of carbon compounds was evaluated with GN2 MicroPlates (Biolog), according to the manufacturers' instructions except that cells were suspended in 3 % (w/v) NaCl. Susceptibility to antibiotics was investigated on MA plates using antibiotics discs (Liofilchem) containing (mg per disc unless otherwise stated): ampicillin (10), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), penicillin G (10 IU), rifampicin (30), streptomycin (10), tetracycline (30) and vancomycin (30).
Strain HME8277
T exhibited a number of phenotypic similarities to species of the genus Reinekea, including being Gram-negative, curved rod-shaped with a single polar flagellum (Fig. S1 , available in the online Supplementary Material), being oxidase-and catalase-positive, and requiring NaCl for growth. These features of strain HME8277 T are typical of members of the genus Reinekea. However, several characteristics of strain HME8277
T , such as its ability to produce indole and inability to grow in the presence of 4 % or more NaCl distinguished this strain from the type strains of other species of the genus Reinekea (Table 1) . The detailed morphological, physiological and biochemical characteristics of strain HME8277
T are given in the species description and Table 1 .
Cellular fatty acid methyl esters were obtained by saponification and methylation following the instructions of the Sherlock Microbial Identification System (MIDI). The fatty acids were analysed by GC (7890; Hewlett Packard) and identified using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . For analysis of respiratory quinones and polar lipids, cells of strain HME8277 T were harvested from MA after incubation at 30 8C for 2 days and lyophilized. The isoprenoid quinones of strain HME8277
T were analysed by TLC according to Minnikin et al. (1984) . Polar lipids were extracted according to Minnikin et al. (1984) and separated by two-dimensional TLC (silica gel-coated plates, 10610 cm; Merck). Chromatography was performed by using chloroform/methanol/water (65 : 25 : 4, v/v) in the first direction, followed by chloroform/methanol/acetic acid/water (40 : 7.5 : 6 : 2, v/v) in the second direction. Plates were sprayed with 10 % ethanolic molybdophosphoric acid (Sigma) for detection of the total polar lipids, ninhydrin (Sigma) for aminolipids, a-naphthol for glycolipids, molybdenum blue (Sigma) for phospholipids and periodic acid-Schiff (Sigma) for a-glycols.
The major fatty acids (.5 %) of strain HME8277 T were C 16 : 0 , summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c) and summed feature 8 (comprising C 18 : 1 v6c and/or C 18 : 1 v7c). Strain HME8277
T had a similar profile of major fatty acids to those of other closely related species of the genus Reinekea, but was different from them in terms of contents Table 2 . The quantity of fatty acids iso-C 16 : 0 and C 17 : 0 in strain HME8277 T and R. marinisedimentorum DSM 15388
T were relatively lower than in R. blandensis CCUG 52066 T and R. aestuarii IMCC4489 T . The predominant isoprenoid quinone of strain HME8277
T was ubiquinone-8 (Q-8).
Polar lipids of strain HME8277 T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, four unidentified phospholipids and four unidentified lipids (Fig. S2) .
Based on the phenotypic, phylogenetic and chemotaxonomic characteristics described above, strain HME8277 T is considered to represent a novel species of the genus Reinekea, for which the name Reinekea marina sp. nov. is proposed. An emended description of the genus Reinekea is also provided.
Emended description of the genus Reinekea Romanenko et al. 2004
The description is as given by Romanenko et al. (2004) with the following amendments. Cells are strictly aerobic or facultatively anaerobic, straight or curved rods. Growth occurs at 4-42 uC. Some species tolerate up to 10 % NaCl. The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and several phospholipids. Some species of the genus include aminolipid, phosphatidylinositol, phosphatidylserine or several unidentified lipids. The DNA G+C content is approximately 46.1-52.4 mol%.
Description of Reinekea marina sp. nov.
Reinekea marina (ma.ri9na. L. fem. adj. marina of the sea, marine).
Cells are Gram-stain-negative, motile, aerobic rods, approximately 2.0-4.0 mm long and 0.2-0.4 mm wide after 2 days at 30 uC on MA. Colonies are beige, smooth, convex and circular with entire margins on MA, and approximately 1.2 mm in diameter after 2 days at 30 uC. Growth occurs at 4-42 uC (optimum 30 uC), at pH 7-8 (optimum pH 7.0) and with 0.5-3 % NaCl (optimum 2 % NaCl). Oxidase-and catalase-positive. Growth is not 
